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(57) Abstract: 

FIELD: medicine. SUBSTANCE: method ■ 
involves cleaning implant surface and 
applying coating layer. Coating is produced 
by applying microacrch oxidation in the 
presence of biologically active agent(s) 
forming the biologically active coating. The * „ 

implant is manufactured from a metal to be c 
selected from a group including titanium, * 
aluminum, zirconium. Hydroxy apatite is used 
as biologically active agent. EFFECT: 
production of implants showing biological 
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(54) CnOCOB OOPMHPOBAHHH BMOAKTMBHOFO flOKPblTMH HA MMriDAHTAT 



(57) 

H3o6peTeHne othocwtcr k o6nacTM 

6biTb ncnonb30BaHo b cTOMaTonomu n 
opToneflkiki. Cnoco6 cfjopMnpOBaHUfl 
6noaKTHBHoro noKphirun Ha HMnnamaT 
BKniOHaeT oMncTKy noBepxHOCTw nMnnaHTaTa m 
HaHeceHMe noKpbiTua, HaHeceHHe noKpbima 
BQfxyj b pe>KHMe MUKpoAyroBoro OKCMAnposaHUH 
B npucyTCTBun 6noaKTHBHoro Beii\ecTBa wnu 
Beii^ecTB, o6pa3ytou4nx 6ho3KThbho© noKpbtTue, 
npu 3tom nMnnaHTaT BbinanHeH H3 MeTarma, 
Bbi6paHHoro us rpynnbi, cocTOHinew H3 TmaHa, 
aniOMMHMH, i^upKOHMH, a b KanecTBe 
CuoaKTMBHoro BemecTBa ncnonb3yK)T 
rviApOKCunanaTMT. Cnoco6 nosBanaeT npuaaTb 
MMnnaHTaTaM 6noaKTMBHbie CBotfcTBa, a Taiwe 



ABnfleTCfl 6o/iee sKO/iornHHbiM. 3 an. cfwibi, 3 
nn., 1 Ta6n. 
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Mao6peTeHMe othocmtca k MeAMUMHCKOH 

TGXHUKG, B MaCTHOCTU K SneKTpO/lMTHMeCKOMy 
HaHeceHMK) 6MOaKTMBHblX nOKpblTMl* Ha 

HMnnaHTaTbi n npoTe3bi M3 BeHTunbHbix 

MeTaimOB (TMTaH, aniOMMHMM, LlMpKOHMfi), 

MeTannoB nepexoAHoft" rpynnbi n nx crinaBOB 
MeTOflOM MUKpo^yroBoro OKcuflnposaHMfl, m 
mo>k6T 6biTb Mcnonb3oaaHO b MeflULjUHe, a 

MM6HHO B CTOMaTOJlOFMH M OpTOneflUM, 

H3BeCTHbl kl npHMeHPIOTCfl 6noaKTMBHbie 
MMnnaHTaTbi, nonynaeMbie cneKaHneM 
rvifipoKCunanaTUTa [de Groot K, "Degradable 
ceramics", In: Biocompatibility of Implant 
Materials, vol. 1, Williams DF (ed), CRC 
Press, Boca Raton, FI, Usa, p. 199 (1981)] . 
OflHaKO MexaHw^ecKwe CBoitaTBa cneneHHoro 
rviAPOKcunanaTMTa HeebicoKu. TaKne 
MMnnaHTaTbi MoryT npMMeHSTbcs TO/ibKO b Tex 
cnynafix, Kor^a Ha HMnnaHTaT He AefiCTByioT 
3HaKonepeiweHHbie Harpy3Kw. 3tmm HeAOCTaTKOM 
He o6naAa»OT MMnnaHTaTbi us 6noMHepTHbix 
MeTannoB: waHa, ero cnnaBOB, HHKennAa 
TUTaHa. 

l/l3BecTeH cnoco6 [aBT. cb. CCCP 1743024, 
A 61 F 2/00, 27.02.90 r.] HaHeceHUfl 
6noaKTHBHoro cnoa Ha nosepXHOCTb 
MeTannnnecKnx OMOMHepTHbix nwinnaHTaTOB, 
3axnioMaiomKMCfl b ra30TepMMnecKOM 
(nna3MeHHOM mtm ra3onnaMeHHOM) HanbineHnn 
ruAPOKCunanaTMTa {Ca^PO^OHk). 
HeAOCTaTKOM AaHHoro cnoco6a HaHeceHna 

nOKpblTMfl flBHHeTCfl HeAOCTaTOHHO BblCOKafl 

npoHHOCTb ci^enneHMH c tmtbhom h 
TMTaHcoAep>KamnMM canaBaMn. KpOMe aToro, 
noKpbune M3 ruApoKCH/ianaTUTa c oo/ibWMMM 

TpyAHOCTRMH HaHOCMTCfl ra3onna3MeHHbiM 
cnoco6oM, npn 3tom npOHHOCTb cuenneHWH 
yMeHbiuaeTCfl no cpaBHeHMio c noKpbiTneM, 
naHeceHHbiM nna3MeHHbiM HanurieHneM. 
3cf)c()eKTMBHOCTb ncnonb30BaHnq nopouwa npn 

3TMX M8T0A3X COCTaBJlfleT 20%. 

3aAawe^ AaHHoro M3o6peTeHM« HBrmeTcfl 
ynpoi^eHne cnoco6a cJ)opMnpoaaHHfl 
6noaKTMBHoro noKpbiTHH Ha nMnnaHTaT, 
npnAaHne nMnnaHTaTaM c 6nonHepTHbiMn 

nOKpblTMHMH 6kIOaKTHBHb!X CBOMCTB, CHWKeHUe 

3Hepro3aTpaT m ncnonbsyeMbix KOMnoHeHTOB 
(3KOHOMWH nopoaiKa ruAPOKCunanaTUTa ao 70% 
no cpaBHeHwo c npoTOTunoM). 

YKasaHHbitf TexHMnecKMM pe3ynbTaT 
AOCTMraeTCfl TeM, mto b cnocooe cfropMMpOBaHHfl 
6noaKTHBHoro noKpbiTun Ha MMnnaHTaT, 
BKniOMaioineM onucTKy nosepxHOCTH 
MMrmaHTaTa m HaHeceHwe noKpbiTun, naHeceHue 
noKpbiTua BeAyT b pewMMe MMKpOAyroBoro 
OKCMAHpoBaHHH b npucyTCTBMn 6noaicrnBHoro 
BeiAecTBa m\* BemecTB, o6pa3yioiAnx 

6MOaKTMBHOe HOKpblTMe. 

npM 3tom MMnnaHTaT BbinonHeH M3 MeTanna, 
Bbi6paHHoro us rpynnbi, cocTonii^efi ms TMTaHa, 
aniOMMHHH, L^upKOHna, Apyrux BeHTHnbHblX 
MeTannoB, MeTannoB nepexoAHOfi rpynnw, mx 
cnnaBOB. 

npn 3tom a Ka^ecTBe 6noaKTHBHoro 
BBLAecTea Bbi6paH ruApOKCunanaTHT. 

npn 3tom b KanecTBe BemecTB, o6pa3yK>mnx 
CuoaKTMBHoe noKpbiTue, BbiBpaHbi 
Kanbi4MM-4)oc<^aTHbie coeAHHeHH*. 

HaneceHne 6noaKTMBHoro noKpbiTun b 
pe>KHMe MUKpoAyroBoro oKcuAnposaHna H3 

MCTOMHMKOB MHCfcOpMaUHH BBTOpaM H8 H38eCTHO. 

Stot cnoco6 cf)opMnpoBaHHji 6noaKTHBHoro 
noKpwTMfl MMeeT pha npenMyiAecTB no 
cpaBHeHeHUKD c ussecmbiM (npoTOTunoM). 
flaHHbi^ cnoco6 no3Bon??eT npuAasaTb 
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6l40HHepTHblM nOKpblTMHM 6MOaKTV1BHbie 

CBoPicTBa, ncnonb30BaTb Ann nonyneHns 
noKpbiTMfl 6onee AeiueBbi^ MaTepMan. 

CnOC06HblC^ BO BpeMfl OKCHAHpOBaHUa 

o6pa30BbiBaTb 6noaKTHBHoe noKpbiTue, a TaioKe 
snaHMTenbHo CHkwcaeT ceoecTOMMOCTb 
HMnnaHTaHTa c 6noaKTMBHbiM noKpbiTneM m 
HBnaeTCfl 6onee 3KonorviMHbiM n MeHee 
sneproeMKUM. 

B KanecTBe nMnnaHTaTa BbiSpaHbi 
BeHTunbHbie MeTannw, HanpuMep Ti, A1, Zr, 
MeTannbi nepexoAnow rpynnbi, HanpuMep Fe, Cu 
m nx cnnaBbi, HanpuMep, BT-1.0, BT-16, 3X13, 

4X13, KOTOpbie UJUpOKO HCnOHb3yiOTCB B 

MeAMi4HHCKoCi npaKTUKe. 

B KanecTBe 6noaicTMBHoro eemecTBa Bbi6paH 
ruiAPOKcunanaTUT A^cnepcHocTbio 40-75 mkm, 
oco6eH h oct b io KOToporo qanaeTca xopoiuaq 
c6anaHcnpoBaHHOCTb no sneMeHTHOMy cocraBy 

C MMHepa/lbHOM COCTaBJIfllOlAeM KOCTHOM TKaHH H 

HannHMe ynpoHHflioiAUX okchaob ™na MnO, 
SiO 2, Ni02, Fe 2 0 3 n MgO. flpn stom 
cooTHOweHwe Kanbt^na n $oo$opa b 
ruApoKcunanaTUTe n3MeHfleTc« b Heoonbiunx 
npeAenax 1,67-1,68. 

B KanecTBe BemecTB, o6pa3yioiAnx 
6noKTUBHoe noKpwTue b npoL^ecce 
MMKpoAyroBoro OKCHAnpoBanvia, Bbi6paHbi 
Kanbi4HM-cpocctiaTHbie coeAHHeHUfi, HanpuMep, 
KH 2 P0 4 +CaCl2»2H 2 0 m CaH 4 02P 2l KOTopwe 
caMU He HB/iflioTCfl 6noaKTMBHbiMn, ho cnocoGHbi 
o6pa30BbiBaTb noKpbiTna, o6naAaioiAne 

6MOaKTHBHblMM CBOMCTBaMM. 

Ha cfwr. 1 npeACTaBneHa peHTreHorpaMMa 

6M0aKTMBHOrO nOKpblTHfl, OKCHAHpOBaHHOrO c 

ruApoKCunanaTHTOM, pecfcneKCbi [(211), (112), 
(300), (301), (212), (310), (311), (203), 
(004), (420), (210), (511), (431), (522)] 
KOTopofi cooTBecTByiOT TMApoKcunanaTHTy. 

Ha 4)nr. 2 npeACTaaneHa peHTreHorpaMMa 
6noaKTHBHoro noKpbiTun, oKcuAnpoBaHHoro c 
(KH 2 P04+CaC1 2 .2H 2 0), pe^neKCbi [(211), 
(112), (311), (222), (212), (410), (313), 

(214), (511), (423)] KOTOpOM COOTBeTCTBy K)T 

rkiApoKCunanaTHTy. 

Ha 4)nr. 3 npeACTaBneHa peHTreHorpaMMa 
6noaKTHBHoro noKpbiTnq, OKCiwipoBaHHoro c 
(CaH 4 0 2 P2), pe^neKCbi [(211), (112), (202), 
(212), (312), (322), (502), (511), (215)] 
kotopom COOTBeTCTBy iot rviApOKCunanaTHTy. 

Cnoco6 ocymecTB/ifliOT cneAyioiAMM 
o6pa30M: 

B Tpe6yeMbifi no TexHonornnecKOMy 
pernaMeHTy sneicrporinT, npeAHa3HaneHHbiCi a^« 
aHOAMpoeaHUfl TUTaHa, bboa«t 6noaKTMBHoe 
Ben;ecTBO (ruApOKCunanaTUT) hum cMecb 
BetuecTB, C0Aep)KaiAMX Ka/ibUMR m 0occ|x)p 
[(KH 2 P0 4 +CaCI 2 .2H 2 0), CaH 4 0 4 P2] , b 
sneiapofMT npM HenpepbiBHOM nepeMeiuMBaHMM 
npw TeMnepaType 20°C. HacTMUbi nopoaiKa 
TMApoKCMnanaTMTa bo BpeMfl Bcero npot^ecca 

HaXOAATCR BO BSBeiUeHHOM COCTOflHMM, MaCTML^bl 

CMecu nacTUHHO pacTBOpnioTcn b sneicTponMTe. 

nepeA OKCMAMpoBaHweM MMnnaHTaT 
o6e3>KvipMBanM, npOMbiBanM b AncrnnnpOBaHHOM 
BOAe m noMeiAaxiM b BaHHy c sjieicrponMTOM 
Me)KAy AByMJ? 3ne«TpoAaMM (HanpMMep, 

MOnM6AeHOBblMM). OKCMAMpOBaHMO 

nposoAnnocb b nMny/ibCHOM pe>KMMe c 
OAHOBpeMeHHO^ noAaHefi o6paTHoro TOKa mjim 
6e3 Hero. fluana30H paoonMX tokob cocTaBn«/i 
0,1-5,0 A, HanpflxeHMH 120-500 B, nnoTHocTb 
Toxa (npM pa3Mepe o6pa3i^oB 0,47.0,1.0,13 

MM) 0,05 A/M 2 , BpeM^ OKCMAMDOBaHMfl 
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BapbwpoBanocb ot 2 ao 60 mhh. 

rionyneHHoe noKpbiTue HMeeT CBemo-cepbiH 
MaTOBbitf L\BeT. Oa30Bbit^ cocTas h crpyicrypa 
noKpbtTMfl obinn H3yneHbi MeTOAOM 
pGHTrsHOcrpyKTypHoro anann3a. 

npuMep 1. 

B CTaHflapTHbifi 3neKTpo/inr Ann 
OKCMAHpoBaHna THT3H8 npn 20 °C AooasnflJOT 
nopoijjoK ruflpoKCMJianaTMTa H3 pacMeia 15 r Ha 
200 mti aneicrponnTa npn HenpepbiBHOM 
nepeMeiuMBaHMM. 06pa3ei4, H3roToaneHHbiH* H3 
THTana MapKM BT-1.0 h npouieALUHH" npoijecc 
omhctkh, noMeu^awr b BaHHy c aneicrponHTOM 
Me>KAy flByMA oneicrpoAaMH h noAaioT tok 1=0,1 
A h HanpaweHHe U=120 B. OKowipoBaHne 
npoxoflUT b nMnyribCHOM pewHMe c 
oflHOBpeMeHHofi noAanefi o6paTHoro roKa. 

BpeMB OKCMAHpOBaHMP 2 MHH. 

npn noflane HanpaweHHA Ha oneicrpoAax b 
nepBbie ceKyHAbi 6btcipo pacier aHOAHoe 
HanpjweHwe, BcneACTBne BeHTnnbHbix cbohctb 

OKCHAHOH nneHKM TOnmMHOfi B HeCKOJlbKO 

aHrcTpeM, BcerAa HMeKDinencfl Ha noBepXHOdn 
rmaHOBoro o6pa3L\a. B nanane OKCHAHposaHHfl 
noBepxHOCTb o6pa3i4a noKpbiBaeTca okchahoh 
nneHKoft TonmnHOH" ao 1 5 mkm h no BHeiuHeMy 
bhay HanoMUHaeT nneHKy, nonynaeMyio 
o6bNHbiM aHOAnpoBaHneM. OAHaKO b 
OTAenbHbix MecTax, b ochobhom, HaHHHaa c 
nepncfcepHHHbix ynacTKOB, yxce OTMenaKrrcfl 
Me/iKiie tohkh - 3apOAbiujH o6pa30BaHHH hobopo 
cnoa c BKJifOHeHHWMM rHApoKcnnanaTHTa. K 2 
MHHyTaM noKpbiTue npno6peiaeT bha c 
HepaBHOMepHbiM pacnpeAeneHKeM 
ruApoKcunanaTUTa no nosepxHoc™ o6pasi4a 
npM Tonmnne noKpbiTHn \ ~ 50 mkm. 
RpuMep 2. 

B CTaHAapTHbift aneicrpojiMT pp* 
OKCHAHpOBaHUfl TmaHa npn 20 °C Ao6aBnfiK)T 
(41 r KH 2 P0 4 + 73 r CaCI 2 .2H 2 0) Ha 1200 mji 
npn HenpepbiBHOM nepeMewHBaHHH. 05pa3et^ 
pasMepOM 0,47«0,1.0,13 mm, noAroTOBneHHbiH" 
no MeTOAy (npMMep 1), noMeinaioT b BaHHy c 
aneKTponnTOM Me>KAy AByMH 3/ieKTpoAaMn h 
noA3K)T tok 1=0,2 A h Hanpfl)KeHne U= 210 B. 
OKCHAnpoBaHuie npoxoAm b HMnynbCHOM 
pewHMe c OAHOBpeMeHHO« noAanen oSpaTHoro 
TOKa. BpeMfl OKC^AnpoBaHUfl 30 mhh. B nepBbie 
MMHyTbi OKCHAnpoBaHMf? nosepxHOCTb o6pa3i^a 
noKpbiTa okchahoh* rmeHKOfi ToniUHHOfi ao 15 
mkm n no BHeiiiHeMy BHAy HanoMnnaeT nneHKy, 
nonynaeMyK) oCbNHbiM uHOAnposaHneM c 

HaCTUHHWM BKHIOMeHHeM TOHeK 06pa30B8HHfl 

HOBoro ruApOKCunanaTMTOBoro noKpbiTHH. K 30 
MHHyTaM noKpbiTue npno6peTaeT bha 6onee 
paBHOMepHoro pacnpeAeneHHfl 
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THApOKCHJianaTUTa no Been noBepXHoc™ 
o6pa3Lja npn Tonu^MHe nc-KpbiTHfl 40-50 mkm. 
npMMep 3. 

B CTaHAapTHbiM oneicrponHT Ana 

OKCMAHDOBaHUfl THT3H3 npH 20 °C AOOaBnfllOT 

135 r CaH 4 0 2 P 2 Ha 1200 mti npn HenpepbiBHOM 
nepeMewHBaHUM. 06pa3e4 pasMepoM 
0,47 ,0,1»0,13 mm, noAroToaneHHbifi no MeTOAy 
(npHMep 1 ), noMemaKrr b BaHHy c aneiaporiHTOM 
Me>KAy AByMfl sneicrpoAaMM n noAatoT tok 1=0,2 
A m HanpwceHHe U=210 B. OKCHAMposaHHe 
npoxoAUT b HMnynbCHOM pe>KviMe 6e3 noAann 
oopaTHoro To«a. BpeMfl OKCMAnpOBaHHfl 30 mhh. 
K 10 MHHyTaM OKCHAnpoBaHHfl noBepxHOCTb 
o6pa3ua noKpbiTa okchahoK nneHKO^ ToninHHOtf 
AO 15 mkm m no BHeiiiHeMy BHAy HanoMHHaeT 
nneHKy, noTiynaeMyio oCbiHHbiM aHOAnpOBaHneM 

C HaCTHMHbIM BKJ1K)MeHMeM TOMeK o6pa30BaHHJ1 

HOBoro rnApoKcnnanaTMTOBoro noKpbiTue. K 30 
MHHyTaM noKpbiTne npno6peTaeT bha oonee 
paBHOMepnoro pacnpeAejieHHH 
rHApoKCHnanaTHTa no Been noBepXHocTH 
o6pa3i^a npn TomnMHe noKpbiTHfl x - 30-40 mkm. 

Pe3yribTaTbi AaHbi b Ta6nni4e. 

npeAnaraeMbiPi cnoco6 no3Bon«eT 
npHAaBaTb CnoHHepTHbiM noKpbiTHAM 
GHoaKTHBHbie cao^cTBa, Hcnorib30BaTb Ann 
no/iyneHHa noKpbiTHn 6onee Aeuieabin 
MaTepnan, cnocooHbiH" bo BpeMfl 

OKCHAHDOBaHHR 06pa30BbJBaTb GHOaKTHBHOe 

noKpbiTne, a TaioKe 3HaHHTenbHO CHH^aeT 
ce6ecTOHMOCTb HMnnaHTaTa c 6HoaKTHBHbiM 
noKpbiTneM h flBJineTcn 6onee 3KonorHHHbiM h 
MeHee SHeproeMKHM. 

OopMyna M3o6peTeHMfl: 

1. CnOCOO Ct)OpMHDOBaHHJ1 GnoaKTHBHoro 
nOKpbtTHfl Ha HMnnaHTaT, BK/IWDHaiOl^HH OHHCTKy 

nosepxHOCTH HMnnaHTaTa h HaHeceHHe 
noKpbiTHfi, oTnnMaioiUH^cfl TeM, mto HaHeceHHe 
noKpwTHfl BeAyT b pe>KHMe m h KpoAy ro bo ro 

OKCHAHpOBaHHR B npHCyTCTBHH 6HOaKTHBHOrO 

BeinecTaa nnn BemecTB, o6pa3yK)iAnx 
GnoaKTHBHoe noKpbrrne. 

2. Cnoco6 no n. 1, oTnHMaKXAHHca TeM, hto 
HMnnaHTaT BbinonHeH H3 MeTanna, Bbi6paHHoro 
H3 rpynnw, cocToameH" H3 THTaHa, anioMHHHfl, 
i4HpKOHH?i, MeTannoB nepexoAHofl rpynnbi, hx 
cnnaBOB. 

3. Cnoco6 no nn. 1 h 2, OTnHHawunH^cfl reM, 
mto b KasecTBe 6HoaKTHBHoro BeiAecTBa Bbi6paH 
rHApoKcnnanaTHT. 

4. Cnoco6 no nn. 1 h 2, ornHMajoiAHtfca TeM, 
mto b KanecTBe BemecTB, o6pa3yK)iMHx 

GHOaKTHBHbie nOKpblTHfl, BblO"paHbi 

KanbUM^-0oc0aTHbie coeAHHeHHfl. 
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SET OF CLAIMS 

1. A method of forming a bioactive coating on an implant, the method comprising 
purifying the surface of an implant and applying a coating, characterized in that application of 
the coating is carried out in a microdischarge oxidation regimen in the presence of a bioactive 
substance or substances forming the bioactive coating. 

2. The method according to claim 1, characterized in that the implant is made of a metal 
selected from the group consisting of titanium, aluminum, zirconium, transition metals, alloys 
thereof. 

3. The method according to claims 1 and 2, characterized in that hydroxylapatite is 
selected as the bioactive substance. 

4. The method according to claims 1 and 2, characterized in that calcium-phosphate 
compounds are selected as the substances forming bioactive coatings. 



